The Stawell goldfield lies within a reworked portion of the Delamerian Fold Belt in western Victoria and has a structural complexity and a gold-lode style that is markedly different fiom similar ca 440 Ma aged deposits in the Lachlan Fold Belt such as Bendigo or Ballarat. Comparisons with these other turbidite-hosted gold deposits in Victoria suggest four major differences: (1) presence of a tholeiitic basaltic pile; (2) ductile deformation (Dl4) over at least 60 million years prior to gold mineralisation; (3) a preferential and localised reactivation of pre-existing structures within a progressively rotating stress field and (4) highly evolved hydrothermal alteration. Of these differences a key element has been the nature of the basaltic pile, which may have promoted alteration of onlapping sedimentary rocks, thereby creating a basis fiom which a high sulphur turbidite-hosted orogenic gold deposit was formed
INTRODUCTION
The Magdala deposit within the Stawell gold field was formed during the -440 Ma gold events that are related to the Lachlan orogeny. The mineralisation is hosted by Cambrian quartz-rich turbiditic sedimentary rocks (Albion Formation) that onlap a thick pile of tholeiitic basaltic lavas (Magdala Basalt) that is part of the Delamerian Fold Belt (Miller et al., 2005) . The region of greatest gold mineralisation lies within and adjacent to a unit known as the Stawell Facies. The Stawell Facies was originally a turbiditic sedimentary rock with rare sulfidic mudstone horizons and siliceous siltstones that preserve acritarchs of middle Botoman (ca 515 Ma) age that was hydrothermally altered in response to seawater interaction with the hot basaltic pile (Dugdale et al. in press) .
STRUCTURE AND NATURE OF MINERALISATION
Mineralisation occurs around the west and northwestern margin of a doubly plunging tholeiitic basalt dome (Magdala Dome). Mineralisation occurs dominantly within the Stawell Facies, specifically around the contact between the Stawell h i e s and the basalt (Basalt Contact Ore Zone) as well as along the boundary between the Stawell Facies and the overlying Albion Formation (Central Lode).
Brittle structures that host the mineralisation are pre-dated by at least three generations of ductile structures (Miller and Wilson, 2002) . The earliest deformation (Dl) is represented by a bedding parallel foliation and thin foliation parallel quartz veins. These early bedding parallel fabrics are folded into a series of upright folds that are associated with an axial planar cleavage (Dz). Mica growth during this event is interpreted to represent peak regional metamorphic conditions (greenschist facies). The third deformation ( 4 ) is a flat-lying to northwest-dipping crenulation cleavage (S3).
The mineralisation is confined to structures that mark the onset of brittle deformation that consists of a network of brittle faults, shear zones, fault bound quartz veins and lode systems that sub-parallel the underlying basalt contact. Post-mineralisation brittle deformation has resulted in the dismemberment of the lode system by a series of northwestnorth and northeast-dipping faults (Miller and Wilson, 2002) 
ALTERATION AND NATURE OF FLUIDS
Timing relationships between alteration minerals and deformation fabrics indicate that hydrothermal activity in the Magdala system occurred throughout the ductile and early brittle deformation history and spanned at least 60 Ma. The hydrothermal alteration observed in the Magdala deposit is more complex relative to the muscovite and carbonate spots observed in other western Victorian gold deposits. The regional greenschist metamorphism-deformation and the hydrothermal fluids that accompanied the Magdala mineralised system produced a complex pattern of alteration. Three fluid infiltration events during the evolution of the Magdala system produced alteration zones that are related to fluids derived fiom metamorphism of a deeper seated metabasic pile. There was an influx of a C02 bearing fluid into the Stawell Facies and the Albion Formation that stablised D2 ankerite. Fluid infiltration, of a dominantly COz, S, K-bearing fluid, around the Central Lode contact during D3 produced a muscovite zone. The main mineralisation event coincided with D4 and dominantly a C02-K-S-Au-bearing fluid along the basalt contact that produced a proximal and distal alteration pattern in the Magdala Basalt and a stilnomelane zone within the Stawell Facies.
CONCLUSIONS
There are significant differences between the Magdala system and the other major gold deposits in the western Lachlan Fold Belt. The deposition of the quartz-rich turbidites coincident with basaltic volcanism has only been identified in the Stawell Zone. Whereas, in the Bendigo Zone, a thick sequence of impermeable shales and chert directly overlie the basalts, which would have impeded any convective fluid flow fiom the cooling basaltic pile. The importance of the heat generated by the cooling basaltic pile is illustrated by the 6 3 4~ data for sulfides fiom Stawell that are isotopically light, which may be the result of microbial reduction of seawater sulphate. This is in stark contrast to the isotopically heavy 6 3 4~ data for Bendigo, and Ballarat, which suggests that the source of sulfur was predominately seawater-derived. Regional metamorphism at Stawell occurred between 50 and 65 million years prior to peak regional metamorphism in the Bendigo Zone. Therefore, the carbonate spotting during Stage 2 at Stawell cannot be correlated with the carbonate spotting associated with deposits in the Bendigo Zone. The Dg deformation event at Stawell is estimated to have occurred at ca. 455 Ma which is coincident with Dl in the Bendigo Zone that produced bedding parallel S1 cleavage. Carbonate spotting in the Bendigo Zone generally comprises two phases in which the early carbonates form along the S1 cleavage and are elongated and overprinted by S2, the later phase of carbonates overprint the S2 cleavage. The rhombohedra1 ankerite and sideroplesite that precipitated during Stage 3 at Stawell is the same generation as that of the earliest carbonate spotting in the Bendigo Zone and the siderite of Stage 4 is the correlatable with the later phase of carbonates. The systematic change in the composition of carbonates fiom Stage 2 to Stage 4 represented by ankerite-sideroplesite-siderite shows a shift fiom iron-poor to iron-rich carbonates (Figure 16 ). The coincidence in timing between the early carbonates in the Bendigo Zone and the Stage 3 carbonates fiom Stawell indicates that structures that later host the major gold deposits within the Bendigo Zone pre-dated mineralisation and were initially conduits for a regional influx of a COz-rich hydrothermal fluid.
